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^XM 2003/5/22 



{mm 



xii42s°i ^§011 2\m mm, mmm xiieossi 
oil 9]m mm^A\ m s^&ua. maiej 
oi#^ (ej) 



20 2 29,000 ^ 

4 3 4,000 ^ 

0 2 0 ^ . 

8 W 365,000 ^ 
398,000 S 

199,000 ^ 

1. SXI01l2l^gCH^K<?ii^^4^^^01IS|, #S!A|£|^Bj|)f?§ 

m :?i gsAHW[s[#Bjtii AHs^^s A^s]_1e 
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^ ^£^1 7l:^<Hl tfl«ll <OlT> gc- <011> Hj-^^i] 3g^§>7ll 

^^1^^ ^V7l aflo]^ c^^s]- tiflo]^ jxH^cg^^ <a^^>^ Wfl<^li JZlT^<:§^^ 

vi\]o]^ <^<^3\- j£flc<:g^^ ^Bl(isolation)Al5?^ «fl<il:^ 5J(l = ofl y^jol^-^aq 
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[OU] 
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BT^ ^13:^^ {Base pad layout for reducing parasitic base-collector capacitance 
cind fabricating mehod of HBT} 

^o]ji s. Ib^ <011> 

:£ 2^ ^ HBT^ «>£.^1 7]^ ^^S.o]i:^. 

S. 3a i^^l :£ 3f^ ^ ^^<^ HBT 

:£ 4^ ^ ^^oil HBT ±7^^ ^SHo]cf. 

H 5fe ^ ^12:^ HBT ±7}S^ ^7}^u]^ ^>^olcf. 

111 : InP 7]^ 112 : <^lolE^?J InGaAsf^ 

113 : 'HlT^lBl InPf^ 114 : ullol^i-^^El InGaAs# 
115 : ^^^^] InP# 116 : InGaAs^ 
121 : <=^]^]^] 122 : w11<5li 

122a : Hfl^l^ ^fljc*^^ 122b : n<^]^ 
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^020020070044 ^^ 2003/5/22 

122c : 123 : i^l^f' 

131,132 : iSsll^l^H 

'^l^^fl, ^^^V 7l^l;^l ^JL ^^^z]-^ ol-g.*V 3^^. pijAV o]^^^ 

B^^l^EKHBT) '^l^^^i Hfl^li 4^1^ s1]:b<^<^^ ^e^Al 

<15> <aBl^^ ja^AS. <?1^ <^H1 ^^^7].7]. ^7H>J1 

^ ^^^1 tfltl: ^A^7>S. ^Ji^ ^cfl^ -B-^Ai cfl^fl 9^^7} # 

<16> oj&l^ ^tfl^ LMDSCLocal Multipoint Distribution Services : 

28GHz cfl^)^ 0C-768(40Gbps-^ W^^J")^ -^^ ^^^^J"* <^lS. 1- ^ 
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<17> 



o]S. 9in lOOGHz ol^Vo^ cfl^^ Al-^^>^ ^jl^ ^cfl^ :f.X)oil "^^A 

'^l^ ^tfl^ ^^«l-7l ^«flA-1^ JL^3Zl- rfl^<iflA-1 ^3)-^>^ 

^Jl^S\- ^;^].o^ 7fl^j2|. ^^].o^ ±^Slt, JLAj^^7}- ti]]-^ ^-S.3rV4. 



«>«^1#2^- B€;=^l^Bl(HBT; Hetero junction Bipolar Transistor)^ 

Ji Xi-^^ 71^5 ^(Parasitic Component)^ #^ ^Jl^ 

ol€ 7l^S HBT^ ^Jl^ Hflol>i-^^E-l 5SsflAl^>i 

(Base-Collector capacitance)<Hl ^^S. '^^7^ ^^i^ , ^Jl^ -^^^ ^sfl-^-i 

-^7] HBT^ -^^^^(fmax •■ Maximum Oscillation Frequency)^ <^>2fl^ 1^ 
Current Gain Cutoff Frequency)^ e^>S}- ^ ^ ^^cf . 



<19> 
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1020020070044 %^ ^;^]-: 2003/5/22 

<25> ^7] Hflol>i-^^Bl ^^^]^^^ 5L7fl Hflo]^ '^'^ (active base region)^!! 

wjoX interconnect via)* ^tt ^^]^ ^^ihase pad)«Hl ^ 

<26> 4x;^>^^ 71^5] ^^^'^g^ (active region)^! 4:^^(scale down) 

^^(Via Process) o]^^,^^ ^^5l-7l- o]^o, ^;.^olcf. 
<27> o]ei cfl^^V^o] 7l^^ tifloli c^^^. Hflol^^ <^^o^ a7l7> 7^ 

ol>:: c^^ofl 7]AS n^^]^^^ 3.7]^ H]^^ ^^ofl £^£l<>l ^J^t^ . ^x^]-^ ^1 

4i^l7l^ ^o] p)) o. ^^^^ o;^^., 
<29> ^V7l HBT^ yfl^l^ tifloj^i-^BljEi ^^sflAj^^^l- #0]^ ^d\] ^-g-A]^ 

^ 7]^S.^, US4, 380, 774(^^2] i^^l : High-performance 

bipolar microwave transistor)^^-, US5,672,522(^^ : Method for making 

selective subcol lector heterojunct ion bipolar transistors) SX^. 
<30> o]s. ^x^^ ^o]^-^^B\ ^3flAl^>,l- ^o]7] o]^ ^<y(ion 

implantation)om- <Hl5i]^Al 71]^^ ^(epitaxy regrowth) ^^^-^ Q]-%-t}S^^^- o]^ 

3^^x\ ;ci]A^;g- ^g-;^^ ^t]-. 
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<3i> o]si\. rfs. ^sfl 7l#S^ o]^ l-S^olDlJB ^^21- 7l#(Hyunchol Shin, 

Gaessler C, Leier H., "Reduction of base-collector capacitance in InP/InGaAs 
HBT's using a novel double polyimide planar izat ion process", IEEE Electron Device 
Letters, Volume: 19 Issue: 8, pp 297-299, Aug. 1998)^ <^l-§-tb 9X^^, "S-^^ 

7]^o] nfl-f 4^^>J7 :?i -61 <^z^- (Reactive Ion Ethcing)^ HBT 
(damage)^ -f ^7> 9X^. 

^l*:-}^^ '^]^n, 71^1^1 7l^^ <^^^:^ ^Al^z^-^ o] 

-g-^ 3^ ^lAfCtriple mesa) HBT HcflS <^l-§-sfl>^i wfl^^li »Jfl<^l 

i 54iH<^«?^# ^^^]^, v\]o]^ ^B.ci\] ^o]^::-^^^ ^sn^m^^* hbt ^ 

^^^^ ^^^*l-7l ^ tiVS^l 71^0]] cflsfl <OlT> 

<011> «j-*j:o1] 5g^^>7ll ^^^^ n^]^ ^7l tiflo]^ c^^ofl 'U^^S. ^A>^ 

Hllo]i sqj^'^^S}-, <010> aj-^o.^ ^^SlJl ^7l afloj^:: <^^J!f V\]o]^ 2}|^<^^^ 

<34> >^^^ ^2^^ ^^o^ ^ 3^ xiflAXtriple mesa) HBT» 
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^1020020070044 %■^ ^^>: 2003/5/22 

<35> Hflol>, cg^3^ S||c<^^^ ^e^Al^ji 0]^. yllol>^ ^X) ^ <^ ^ O.^ -^^^H 

tiflol>^ eflojoV^^ ^^^^V^ ^11^^^^, ^^'d InP 7]^ ^o\] inGaAs 

#/^^^^l InPf^/tifl«^l:^i-#'^Bl InGaAs#/<^li^lB-1 InP^/<Hl ^^1 InGaAs#^ 
^ ^A-lcfls. ^f-^m ^12^^32]-, ;^12^^<H1 ^*fl ^f^^ ^Sl- >^<^1 oflT^lE] T^l^ 
^ ^a^*>:^l, a11ol>, Dfl^o] ^>7]^^ol 7l-^fr>7ll -^li^lEi?^ InGaAsf^:^)- '=>\]^]^ InP#^ 
^^>^0-S. ^2^-*><^ tifl6l>i-#^E^ InGaAsf-^l ^^^o] v^^a]^ ^, >y-7l 

^ ^^^]'^}^-^ ^}^3.s. oi-g-sfl ^sj-Ai^i^ ^13^^ 4. "Hl^lEi :a. 

^s-]-7] ^t!: ^^lliSell^lr^iHl- ^o]^ Hijoji <^^<^1 ^^^ef^ ^14 

InGaAs#:4 ^^^^^1 InPf'^ <^^*><=^ InGaAs^S^ -^^^-ir ^■ 

^ wfl'^l^ ^qtg oj-efl «.«,ofl ^^(void)^^^ ^A^^m ^I5^^i4, ^7l 

Aiti.§5ijE^ InGaAs^^^l ^^^]7]^ ^l6^^^3f, oflDjE-lSif tijjo]^ cgo^ c> 

Hfl :as*>7l ;^12S.S.5^1:^1^H1- ^^^^ Aiti.^^Ei InGaAs^^ ^ 

^ ^A^^^ vi\\c>]^ eflolo].^^ ol-g-^ HBT^ 

<36> o]^]. ^ ^x^^ ^Aic^lofl cflsH :i ^ ^-g-^ ^^s^V 

7lS tVcf. 
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<37> ^ <^lf^^^ B^;^1^Bi (Single HBT : SmT)9\- o]^ o]^^ 

^ wl-ois-ei. E^;^i>,E-l (Double HBT : DHBD'^l S.^ ^-§-^ ^ 9X^ ^^S., o]^d\]/.^^ 
SHBT^ 7]^^S. ^^tbcf. 
<38> £ 1^ tifloli 5|]o1o>^o.^ £ 3aSl Hflo]^ p)i^^(i22)^ ^^i-^>7l ^> 

(122c)2)-. "^"^(mc)*^! ^^^^^(45°) ^A>^ A>Z^- ^ B)] (^^ A>Z^-^ 

A>z^-^)o^ Hflol^, J£flH.<g^(122a)4, <010> ^^^^ wflol>^ 

(122c)4 yfl'^l^ i^l]:B<^^(122a)^ wfl<^l:i ^ <^ ^ (122b)-^S- ^^^^^l-. 

<40> tiflo]^ <^^(122c)5il- Hll<^li 3fl:^'^^(122a)^ ^el^l^lJl oH- tiflo]^ 3j1^<^^ 
(122b)^S- ^^*>c^ "^^^^ ^o] ^^^^o] ^^io.^A-^^ ^Efl a^ioj^cg^o^ <y-a^ ^ 

<4i> ^q-^o.^ oie^^ ^2:^ £ 3c<^1>H ^'=>1 till*^!^ 2iT3<^^(i22b) <5>2fl 

^^^V'^ 3llJ^^^(122a)2l- aflo]^ <^^(122c) A>olofl ^-^(void)-^ 

<42> — 

ol&ltl- Hflo]^ efloloV-g-^, InGaAs^^ ^^Aiz^-AjcHl <011> <011> aj- 

^ lit:f^ <010> «J-e^o.s. Aiz]- ^s.7> wil-Hrf^ inP^^ ai z^-a] oi] <011> 
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<43> ^1-71 5llolo>^^ ^-g-^fl £ 3e^ ^o] vi\]o]^ 5i)^<:g«^(122b)2l o>el|^^ofl^ ;^7l 

^^S. ^^<?l(Semi-Insulating) InP 71:^(111)^ S.^ 

<44> ti11ol>^ 3i||:^cg^(122a)3l- Bfl^l^ '^^(122c)^ ^H^^l^ tifl<^l^ 

<45> «flol>, 3^^cg^(i22a) o>2fl^ InP#/InGaAs#^ ^o]^ 3z|)^<^ ^ (122a)» 

i^H(Post) ^ ^. ^7l2^ o.^^ c}^^ ^^o] o^7l nfl^ofl tiflcji 

<46> £. 2^ ^ ^^ol] ^^tt InP/InGaAs SHBT SE^ DHBTS^ <a^^tl ^ 

<47> §^c^ InP 71^(111) ^<H1 Alti.§^E^ InGaAs^(116)/^^^^UEtch stop) InPf^ 

(115)/wflol^-§^E^ InGaAsf^(114)/o1lDlE-l InP^(113)/<Hli:JlE^?^ InGaAs(112)#^ -B-7l 

<48> £ 3a tfl^l £ 3f^ ^ ^^ofl ol-^ HBT 4i^>2] ;5lli^^<^l 4^ ^^£o]cf. 

<49> _ /-V 1 T 

£ 29\- ^o]] s. <011> <011> ifj-^j^o^^ ^^^^ <Hl 

^m^a2l)^ ^^^^fji oll##(122)^l ^}7]^i^o] 7}^^7]] <=^]^]B\^^ 

InGaAs#( 112)31- inPf^dia)^ o.^. a^z^-^K :£ is^ ^o]^ sj)^ e^jol 
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6l-^(122a, 122b, 122c )^ ^>^a(Mask)S.^><^ wflol>^-#^Bl InGaAs#(114)Sl afl 
'=>]^ 122)1- 

<50> o]<^^^, S. 3b^ ^o] "^l^lH^ :as^>7l 3tSell^l^tBl(131)* 

311 ^"^^C 122b) 21 'U^si\. ^o]^ <^^(122c) ^^^3:1=1-. 
<5l> o]^ £ 3cS!l- ^o] SS.5llxl>iEi(131) tiflo]^ 1311^^^(122)^ ^^T^l-riiaLS 

ol-g-^r>o^ Bflol>^-^^E^ InGaAs^C 114)21- -^^^^^1 InP^(115)* ^Hl^ ^^*>^ 

#?l!Bl InGaAs#(116)^ H.al'irl-. 
<52> o] ^^oflA^ ^>^> «j-*j:oil ^><^1S ^^V «J-^<^1 t^el- ^ 

^£1^ wl^«o>^^ ^1-8-^ll^i tilWli ^q^^^^o^ o>2fl«.«-^ ^2l-^>^ till 

<53> o] i^, A>-§-^ ^z^-on^ yfloli-3.^Bl InGaAs#(114)<^l H3P04:H202:H20* ^V-g-tb 

<54> .^>71 H3P04:H202:H20^ ^^"2^1^ tiflol^-^sJiEl InGaAs#(114) <^>2ll ^^^-^^l inP 

#(115)3|-S1 ^^wl (select ivity)7> ffl-f ^o> ^z^-^^]^^ 7^0^ ^^rf. 

<55> ^Zl->§;<1 inP^(ll5)^ i^<^l^ HCl:H3P04S ^>-§-*>i^ ^}^7}:^]S. 

o] InGaAs#(116)^^ ^^wl7> feo> InGaAsf^(116)^ 

<56> ^}^<^ ^*>^ ^z^-Al A^w.-g.^El InGaAs^(116)3l- ^zl-;gxl inP 

f^(115)^ ^z^^ ^ ^^1^, ^S. ^z^COver Etching)^ ^l-tHe^-S 
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1020020070044 ^^ ^7.}: 2003/5/22 

<57> ^7] ^^^m 0>2fl 3C^ «fl<^l:il ^1^^(122) Oj-gfl 

^ ^■^^^)^ <010> «o^*J=o.^ ^i^^<^ 9X7] n^d]] n}^ ^S-S. ^^o] ^<:H 

<59> o]^ i Sdsf ^o] A^jB^^E-l InGaAs^die) ^-¥-'=^1 ^11:*(123)^ 

<60> o]^ s. 3eSif ^<^1 Hflol>; 3(|H.<^^(122a)^ ^^2^ ^^<Hl 

(132)» ^^3^H ^SL^ ^ InGaAs#(116)^ 
<61> o] ^;^oiiA^ ^7,} «j.^oi] 4^ ^V^lS "^l^fl ^7} «j-^o11 tt|-el- 4s.7fl ^ 

<62> o] nfl, ^z]-<2fl^ H]]oli-^^E-1 InGaAsf^dU) Af-g-^ H3P04:H20 2;H20» 

<63> ^V7] H3P04:H202:H20^ ^^^^ o}^^ ^^c^ InP 7l:&(lll)Jif^ -ti^wl7]- v^o. 

^o} InP(115)#^ 71^1 ^Z^-5l^l ^^t:f. 

<64> Ojl^l Alz]- ^^^^ ^ ^*)) 

<65> >^T-7l ^^^oflAi tifloji 5q^<^^(l22b) <=>l-efl-¥-^<>11^(^-^^^^l ^^^^ §^ 



23-14 



1020020070044 %^ 2003/5/22 

<66> ^o]:^ 3i|l:E.«^^(122a) wll^^l^ '^^(122c)o1 ^e)5lc>^ :$i7]^o.S^ 

<67> wflo]>^ 3ifl^<^^ c.]-2flo^ InP^/InGaAsf-^ ^^^1 w11<^1i sflH.*^^^ ^1^1 ^1 

^ltfl(Post) ^ ^7]^3.S.^ o>^fi ^^o] o^7l nfl^<^l vi\]o]^ 3^S.<H1 ^t!: 

TlsflA]^^!- ^^-1^1 7^±^ 

<68> p>^m-o.^ :£ 3f«^l £^1^ w>i4 iM5l]xl>iB(132)l- ^sflT^^Vcx^ ^^^9l HBT 

<69> >^7l^ HBT(SHBT)'H1>1 ^<^^^^ #^Bl#o.s. a>^5)^ InGaAs#(114)^ ^^l^ 

HBT(DHBT)<a ^-^o\] ^]o]^^o] cf.^ HBT(SHBT)'^l^i ^^^^^W^S. inP 

#(115)^ o]^ HBT(DHBT)^ ^-f<^l ^^Bj^o] ^c]-. 

<70> ;£ 4^ ;£ 2«- S. 3a tfl^^l IE. 3f>7H^ HBT M-B)- 

<7i> £ 5^ £ 2# i^tb £ 3a £ 3d7H^ ^^^<H1 HBT^ ^^V^i^l^ 

<72> 3E 431- £. 5^ -i-SIl ^ ^tgo] ol^Ji;^> H>§ ^O]^ ^ ojc^ 

Mfl^l^i <^^iq- tiflol>i jifl^cg^^ ^e1(isolation)^l?^ uflol^i sflj^ofl o)^ }i\]o]±, 
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<74> SEtlr. ^7]^ 7l^<Hl '^^^ ^>b].iiz]-^ o]^^ 3^1- HBT 

<75> ol>^c,)lA-1 ^J^^ W>Si- :^ol, ^ 14^^ 7l^Sl ^Jl^ 4i^Hl^i Jl3]-^^^ 

<76> >^V7l^ Afl^^ tiflol>^ Sj)^ 5flolo>^^ HBT ^]^o\] ^<H^i, ^7V2^<^1 7] 

^ ZLtHS. ^ ^7] nfl^oll Al-g.^ 7fl^ «l-g-«>m tiS] ^tJl7]- 

^A^Jl. 7ll^o11 ^AtV A]^^ tfl^ ^^Al^ ^ OX7] T^^d\] 7^^]^91 

<77> ^*V_ o]e^*V uflo]^ 211 :e. 5fl<^l<^>^^ tilcj inP/InGaAs HBT ^We^ 

S^^l^E-KHeterojunction Field Effect Transistor : HFET). ^<^]± 
^(Photo Diode), S^^l^Bl (Photo Transistor) -^^ ^^l^XMESA) a> 
avs^l i^><^l ^"y^^VTfl -§-S-^ ^ 9X^. 
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[^^^^^^] 
11 

^-£^1 7]3Q:d\] cflsfl <01^> <011> wj-^ofl 5g^^>7]l wflol^i <^^jzl-; 

<010> «j-^o.^ ^ls)JL wfl^^li '^^^ Hll'^'l^ 511:b<^^^ -i^^^l-^ Hfl^^l 

<^>^. 

2] 

H tifloli 5|is.<^^^ ^^V^^-^^IM- ^-^Vz]-^^ ^>2^- ^tfloi 

[^^*^ 3] 

3^ ^l^Xtriple mesa) HBT» ;^l^sr}^ Xi^^i; 

wflo]^ <^^54 tiilol^ s1|;e.<^^^ ^sl^l^lji O]^ tiflol>, 5i^i3<^^o.^ -S^^V*^ 

InP 7]^ ^<=^] InGaAs#/^z]-^^l InP#/«fl o] >i-§^Ei inGaAs 

^/^li^l^i InPW^l^l^^^^ InGaAsf^* ^^icflS. ^#*>^ ^12^^^ sj-, 

71-^^1-711 <^ltilE-l?^ InGaAs^sl- oflniE^ InP^^ ^^V^o.^ ^^s:>o^ aflol^-^3i| 
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Ei InGaAsf^^ ^, -^"71 ^]o]^ 5f|^ eflojoV^^ p>^HS. ol-g-s|| afl 

oflnlE] <^^^ :B.^*>7l ^t!: ^o]^:^ ufloj^h s^x^tg^ 

InGaAs#4 ^^^^1 InP^^ ^^l"^}*^ A^M-^^Ei InGaAs^^ ^j-^^^ i^#A]7]jl ^■ 
^ ^z]-^ o]^tfl wflol^^ o>efl «.^<H1 ^-^(void)^^^ ^15^^:4, 

ti.$53!E-1 InGaAsf^^ ^^^V^ wfl^li Hfloj^, <:g^^ ^^^^7]JL ^]2S. 

S5fl^l^:g.» ^l7l^>^ ;^17^^-^S ^^^^^ wflo]^ 51(1^ e)l<^l<^1-^^ 

-g-t!- HBT^ ^l^iy^^^ . 
l^J^-^l- 4] 

o]>i sfl^ eflojol--^^ oj-g-tl: HBT^ . 
I^^^J- 5] 
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^7] ^z^-^^ InGaAs^^^l cfl^flA^^ H2P04:H202:H201-, InPf'<^l cflsflA-^^ hCI :H3P04 

sflol*^!-^* <^l-g-t!: HBT^ ^IS^^. 

olo>^^ ol-g-^ HBT^ 
71 

§^<S InP 71:^^ ^^^^ ^^^<=^ afl o] bJ] Tl^fl^l^^* ^ 

8] 

3<^1 9X'=>\^^, ^7] HBT7> o]^ HBKDouble HBT)<y ^-f^^-ll. 

^1-71 Hllol^-§ej]Ei InGaAs#^ h]1o]>i^o1 ^^^i^] InP#^ ^n^W'^] ^ 
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[-£ lal 

! ! 1 122c 




loii] 

[:£ lb] 




--111 
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3e] 




115 114 
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